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The Estimation of Mixing Height by Holzworth Approach
at Jeju City, Jeju Island

Ki-Ho Lee and Chul-Goo Hu
Dept. of Civil & Environmental Engineering. Cheju National University. Jeju-Do. 690-756. Korea

Qur previous study has indicated that the morning mixing heights are believed to be overestimated. so the
application of an adjustment factor to account for the heat-island effects suggested by Holaworth to data
obtained at Jeju region still contains uncertainties. Therefore. the efforts are made. more properly. to calculate
the urban morning mixing heights of Jeju City. For this purpose. the mixing heights at Jeju City are estimated
twice for each day of one-year records of upper air observation at Gosan and surface air observation at dJeju

City. by using the Holzworth approach during one year from November 1997.
On the basis of urban-rural differences of minimum surface temperatures. it can be shown that the
adjustment factor of 1T insead of 5T suggested by Holzworth is more reliable to account for the heat-island

effects on Jeju region.
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Fig. 1. Seasonal variation of temperature, relative
humidity. and wind speed according to the
geopotential height.
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Fig. 2. Typical profiles of potential temperature (upper), wind speed (middle), and mixing ratio (low) when
both of the morning and afternoon mixing heights are high.
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Fig. 3. Typical profiles of potential temperature (upper), wind speed (middle), and mixing ratio (low) when
both of the morning and afternoon mixing heights are extremely low.
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Table 1. Number of days with and without morning mixing height occurrence

Days of each case

Month Case A Case B Case C Case D
HT M HT M HT M HT M
Nov. 9 19 8 20 14 14 28 0
Dec. 10 21 11 20 17 14 30 1
dJan. 14 16 0 30 9 21 29 1
Feb. 21 16 0 28 8 20 27 1
Mar. 11 19 0 30 9 21 29 1
Apr. 9 19 0 28 9 19 25 3
May. 5 25 0 30 3 27 25 5
Jun. 7 23 0 30 11 19 28 0
Jul. 13 18 3 28 19 12 31 0
Aug. 17 14 0 31 4 27 31 0
Sep. 4 25 0 29 6 23 28 1
Oct. 5 24 0 29 5 24 29 0

HT : Morning mixing height can be estimated
M : Morning mixing height can not be estimated
Case A :

Application of Tmi, observed at Jeju City without temperature correction

Case B : Application of Tmir observed at Gosan without temperature correction

Case C : Application of Tmin+ 1°C using data observed at Gosan

Case D : Application of Tmint 3°C using data observed at Gosan
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Fig. 9. Comparison of seasonal-averaged morning
mixing heights for case A and case C
shown in Table 1.
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